Before the prevention of mother-to-child transmission (PMTCT) program was widely implemented in Malawi, HIV-positive women associated exclusive breastfeeding with accelerated disease progression and felt that an HIV-positive woman could more successfully breastfeed if she had a larger body size. The relationship between breastfeeding practices and body image perceptions has not been explored in the context of the Option B+ PMTCT program, which offers lifelong antiretroviral therapy. We conducted in-depth interviews with 64 HIV-positive women in Lilongwe District, Malawi to investigate body size perceptions, how perceptions of HIV and body size influence infant feeding practices, and differences in perceptions among women in PMTCT and those lost to follow-up. Women were asked about current, preferred, and healthy body size perceptions using nine body image silhouettes of varying sizes, and vignettes about underweight and overweight HIV-positive characters were used to elicit discussion of breastfeeding practices.
| INTRODUCTION
In high-income countries, systematic reviews have found that women who are overweight or obese prior to becoming pregnant delay breastfeeding initiation and have a shorter breastfeeding duration (Amir & Donath, 2007; Wojcicki, 2011) . Despite increases in overweight among women of reproductive age in low-and middle-income countries (Jaacks, Slining, & Popkin, 2015) , research on maternal body size perceptions and infant feeding practices in sub-Saharan Africa has focused on undernutrition and women's belief that they cannot produce enough milk to exclusively breastfeed if they lack adequate food security (Buskens, Jaffe, & Mkhatshwa, 2007; Webb-Girard et al., 2012; Young et al., 2014) . In many parts of Africa, a thin body size is stigmatized because it is associated with illness, especially HIV/AIDS, whereas an overweight body size is preferred because it is perceived to be associated with desirable personality traits, beauty, wealth, and health (Devanathan, Esterhuizen, & Govender, 2013; Draper, Davidowitz, & Goedecke, 2016; Holdsworth, Gartner, Landais, Maire, & Delpeuch, 2004; Matoti-Mvalo & Puoane, 2011; Pedro et al., 2016; Puoane et al., 2005) .
This study focuses on body size and infant feeding in the context of HIV. A study in Malawi conducted prior to the widespread implementation of the prevention of mother-to-child transmission (PMTCT) program found that few women believed that an HIVpositive underweight woman could exclusively breastfeed for six months, whereas many believed that an HIV-positive overweight woman could exclusively breastfeed (Bentley et al., 2005) . Another study in Malawi reported that HIV-positive women expressed concerns about the negative impacts of exclusive breastfeeding on a mother's health, such as weakening of the immune system and faster progression to AIDS (Kafulafula, Hutchinson, Gennaro, & Guttmacher, 2014) .
To our knowledge, the interplay between infant feeding practices, body image perceptions, and HIV status has not been explored in the context of current Option B+ PMTCT programs, which offer lifelong antiretroviral therapy (ART) to HIV-positive pregnant and breastfeeding women (World Health Organization, 2013) . This remains important in light of the updated HIV and infant feeding guidelines (World Health Organization, 2016) , which continue to recommend exclusive breastfeeding until six months, and the rise in overweight and obesity in Malawian women, including those who are HIV-positive (Flax et al., 2013; Msyamboza, Kathyola, & Dzowela, 2013; Msyamboza et al., 2011; National Statistical Office (NSO) 
| PARTICIPANTS AND METHODS
This study was conducted in two urban and two rural government clinics in Lilongwe District, Malawi, from July 2014 to January 2015. Within each urban/rural category, one small clinic and one large clinic were chosen. Three of the clinics had PMTCT services available once per week. One of the urban clinics had PMTCT services offered daily and was located at the district hospital. Lilongwe District was chosen because of its mature Option B+ program. The range of clinics was selected to improve transferability of findings (Golafshani, 2003) .
At the time this study was conducted, the World Health Organization recommended that HIV-positive pregnant women participating in Option B+ initiate lifelong ART, exclusively breastfeed for six months, and continue breastfeeding for the first 12 months of life (World Health Organization, 2010) . In Malawi, the Ministry of Health recommended that HIV-positive women in PMTCT continue breastfeeding until 24 months (World Health Organization Regional Office for Africa, 2014). Health education materials on infant and young child feeding were not used in the study clinics, and no materials or specific messaging about body size and infant feeding practices were available in Malawi.
| Study sample
This paper used data from a study that included 64 in-depth interviews with HIV-positive women. The parent study purposively sampled 32 women currently enrolled in Option B+ and 32 women who were lost to follow-up (LTFU), which equated to eight women in each category per clinic. In qualitative research, a minimum of six interviews is necessary to achieve data saturation (Guest, Bunce, & Johnson, 2006) . Thus, the sample size was chosen in order to ensure that we achieved data saturation for each category per clinic (Patton, 2001 ).
Research assistants approached women in PMTCT during a clinic visit and asked them to participate in the interview when their visit was over. Health facility staff used their patient lists to identify LTFU women, defined as women enrolled in PMTCT who had not returned to the clinic for at least 60 days since their last appointment date. The health workers contacted the LTFU women by cell phone or home visit and invited them to participate in the study. Women were eligible if they were ≥18 years old, HIV-positive, and had a child <24 months of age.
| Data collection
Four Malawian research assistants collected anthropometric data and conducted in-depth interviews with the women. Participants' weight was measured using Seca 803 digital scales (to 0.1 kg), and height was measured using Seca 213 portable stadiometers (to 0.1 cm). Weight and height were used to calculate participants' body mass index (BMI; kg/m 2 ). For in-depth interviews, question guides comprised of open-ended questions followed by probes were used to assist interviewers in obtaining more detailed information. Question guides were developed in English and translated into Chichewa.
They were pre-tested with four HIV-positive women, and translations were adjusted prior to data collection. Interviews were con- 
Key messages
• To our knowledge, this is the first study on HIV-positive women in sub-Saharan Africa to report a predominant perception that morbid obesity is associated with health.
• Preference for larger sizes appears to be related to perceived healthiness and avoidance of HIV stigma.
• Women may believe that HIV-positive women who are underweight are not able to exclusively breastfeed.
• Health encounters with HIV-positive women should reflect culturally sensitive healthy weight messaging in association with optimal breastfeeding practices.
their child <24 months of age. We used nine line drawings of body image silhouettes, ranging from very thin to very large shapes, printed on separate laminated cards (Table 1 ). The silhouettes have been validated in southern Africa (Mciza et al., 2005) and previously used in
Malawi by one of the authors (Bentley et al., 2005) . 
| Data analysis
The interviews were analyzed using thematic content analysis (Patton, 2001 ). The lead author (SC) and two research assistants used Dedoose (Version 5.0.11, SocioCultural Consultants LLC) to code the English transcripts using deductive codes based on the question guides (e.g., current figure, preferred figure, and influence of size on infant feeding practices; Figure S1 ). Ten percent of interviews were independently Note. BMI = body mass index. would like to tell you a story about Mercy, a 25-year-old mother with HIV who recently had a baby. She is taking ART. When her child was born, the nurse advised her to give the baby only breastmilk for the first six months. The nurse explained that breastmilk alone provides all the fluids and food the baby needs. This is how Mercy looked (hold up figure 2) before she became pregnant. Sample question: Will Mercy, who is thin, be able to give her baby only breastmilk for the first six months? Why or why not? Chimwemwe scenario: Now, there is a second mother, her name is Chimwemwe. She is in the same situation as Mercy. She has HIV, she has recently given birth to a baby, she is taking ART, and she has received similar advice about feeding from the nurse. This is how Chimwemwe looked (hold up figure 6) before she became pregnant. Sample question: Does the fact that Chimwemwe is fatter/heavier than Mercy make a difference in how Chimwemwe will feed her child? Why or why not?
coded by two members of the research team, and a comparison of the coded transcripts indicated that code application was consistent.
Coded data were entered into data matrices (Miles & Huberman, 1994) , which were used to investigate patterns in body silhouette choices, thematic responses to vignettes, and differences between PMTCT participants and LTFU women across clinics.
For quantitative analysis, body image silhouettes were categorized by BMI as underweight (silhouette 1-2), normal weight (silhouette 3-4), overweight (silhouette 5-6), obese (silhouette 7-8), and morbidly obese (silhouette 9; Bulik et al., 2001; Matoti-Mvalo & Puoane, 2011 ; Table 1 ). Silhouette and anthropometric data (weight and height) were analyzed in Stata (Version 14, College Station, TX; StataCorp LP).
Descriptive statistics (mean AE standard deviation) were used to summarize participant responses for body silhouettes. Discrepancies between current and preferred figure and actual figure were analyzed by comparing the BMI categories for body image silhouettes to actual BMI data based on measured weight and height.
| RESULTS
We found no differences across clinics or between Option B+ participants and LTFU women. Therefore, the combined data are presented here.
| Background characteristics
On average, participants were 27.0 AE 5.3 years of age, had 6.0 AE 3.2 years of education, and 3.0 AE 1.7 live births. The majority of participants (78%) were married. More than three-quarters of participants experienced household food insecurity; one-half of whom experienced food insecurity at least one day per week.
3.2 | Actual BMI and body size perceptions Table 2 ). The majority of women said that they would prefer their figure to be overweight, obese, or morbidly obese rather than underweight or normal weight (82% vs. 18%). When asked to select a healthy figure, most women chose an obese or morbidly obese silhouette rather than silhouettes of smaller sizes (83% vs. 17%).
Fewer than half of the women indicated accurate perceptions of their current body sizes (Table 3) . About 20% of women perceived their current sizes to be one BMI category smaller than their actual sizes based on a comparison of their selected body silhouette and their actual BMI (e.g., overweight women perceived themselves as normal weight), whereas 39% of women perceived themselves to be in a larger BMI category than they were based on their actual BMI (e.g., normal weight women perceived themselves as overweight). Underweight women more often overestimated their current sizes (+1.1 AE 0.7 BMI categories) compared to normal weight women (+0.2 AE 0.7 BMI categories) and overweight women, who underestimated their current sizes by about one-third of a BMI category (−0.4 AE 0.7 BMI categories).
In comparison to their actual body sizes based on their BMI, more than 70% of women preferred larger sizes (+1.0 AE 1.0 BMI categories) based on the silhouette they selected (Table 3) . Only three women preferred smaller sizes compared to their actual sizes. On average, underweight women preferred sizes that were 2.6 AE 0.8 BMI categories larger compared to normal weight women who preferred sizes that were 0.9 AE 0.6 BMI categories larger. Both underweight and normal weight women were more likely to prefer larger sizes than their own sizes compared to overweight women who tended to prefer sizes that were similar to their own sizes (0.1 AE 0.6 BMI categories smaller). "She is at peace when she is at home" (normal weight, 42 years old).
In contrast, a few women stated that it was possible to have too much fat. One woman (normal weight, 28 years old) described her preference for an overweight silhouette as opposed to an obese 
Measured BMI (n = 64) 11 (7) 75 (48) 13 ( Two participants refused to respond, and one participant was not asked this question.
c
One participant refused to respond to this question.
silhouette, "I heard that when a person is fat there are a lot of fats and oils in the body, which may result in some diseases, like [hypertension] and diabetes". Another woman (overweight, 29 years old) explained, "I would like to have a medium [overweight] body, because sometimes when you are too fat, it becomes difficult to walk."
| Influence of body size on infant feeding practices
Although both characters were presented in similar vignettes (Figure 1 ), women perceived the infant feeding practices of Mercy and Chimwemwe quite differently. Ninety-five percent of women believed that Chimwemwe would be able to exclusively breastfeed for six months.
In contrast, fewer women (57%) reported that Mercy would be able to exclusively breastfeed, and some specified that she could not manage to exclusively breastfeed because she was thin. However, when asked to directly compare Mercy and Chimwemwe, the majority of women expressed that body size would not affect infant feeding practices.
When asked why Chimwemwe would be able to exclusively breastfeed, women responded, "Her body's immunity is strong" (overweight, 31 years old), "She is energetic" (normal weight, 28 years old),
and "She has a strong, fresh body" (normal weight, 23 years old She lacks strength and she would find it difficult to find money to buy other types of food for her child" (normal weight, 33 years old).
One woman (underweight, 39 years old) expressed, "She is too thin and if she [breastfeeds without giving water or thin porridge], she will lose all her energy and die."
Nonetheless, women provided contrasting responses when asked explicitly whether Chimwemwe's larger size would make a difference in infant feeding practices. One woman (normal weight, 38 years old) explained, "There will be no difference because all women produce breast milk even if a woman is fatter or thinner." Several women instead emphasized the importance of listening to advice given by health workers, "I don't think it really depends on who is fat or thin, but [their] interest in following the advice given at the hospital" (underweight, 39 years old).
Women's actual feeding practices in relation to their BMI and their body size preferences aligned with their beliefs that body size did not influence infant feeding practices. The majority of women (81% overall) reported exclusively breastfeeding their infants regardless of their actual body size or perceived current figure (Table 4) .
| Influence of HIV on body size preferences and infant feeding practices
A few women indicated that the context of HIV was an influential factor in determining preferred body size. One woman (overweight, 24 years 
Difference in perceived current body silhouette figure and actual BMI (n=62   c   ) 19 (12) 42 (26) 34 (21) (14) 52 (32) 13 (8) 5 (3) 2 (1) Note. BMI = body mass index.
a Difference between body silhouette responses and actual BMI category based on anthropometric data.
b Categories include underweight, normal weight, overweight, obese, and morbidly obese.
c Two participants refused to respond to this question.
d Two participants refused to respond, and one participant was not asked this question. (7) 87 (26) 77 (17) 50 (1) Nonexclusive breastfeeding 12 (1) 13 (4) 23 (5) 50 (1) Note. BMI = body mass index.
a Exclusive breastfeeding was defined as either current exclusive breastfeeding (for those with children <6 months old) or completed exclusive breastfeeding until 6 months (for those with children ≥6 months old).
b Perceived BMI category was determined based on participants' selection of a body silhouette that they believe represented their current body size. Two participants refused to indicate their current figure. CROFFUT ET AL. 
| DISCUSSION
To our knowledge, this study is the first to examine the relationship between body image and infant feeding practices among HIV-positive women in the context of the Option B+ PMTCT program, and the first in sub-Saharan Africa to report a dominant perception of HIV-positive women that morbid obesity is associated with health. In addition, we found that the majority of women preferred figures that were overweight, obese, or morbidly obese. Women were fairly accurate in their self-perceptions of body size, but there was a tendency to perceive their current sizes closer to a normal weight range, regardless of their actual body sizes. While most women did not believe that body size affected infant feeding practices when asked to directly compare the vignette characters, the majority of women perceived that an overweight woman would be able to exclusively breastfeed. In contrast, several women believed that an underweight woman could not exclusively breastfeed, due to a perceived lack of milk, lack of energy, and food insecurity. This matches findings from a previous study by one of the authors (Bentley et al., 2005) Matoti-Mvalo & Puoane, 2011; McCormick et al., 2014; Muhihi et al., 2012; Njecko, Meyer, Ashu, & Gobte, 2014; Puoane et al., 2005) . Although our results matched these findings for overweight women, who tended to underestimate their current sizes, we conversely found that underweight women tended to overestimate their current sizes. We are not aware of other studies that have found this relationship; however, these inaccurate self-perceptions could affect a woman's ability to seek care or assistance for underweight if she falsely perceives herself to have a normal weight when she does not. As an alternative explanation, because the women who participated in our study had children <24 months of age, it is possible that the women who overestimated their sizes had recently lost weight that they gained during pregnancy, and women who underestimated their sizes responded in reference to their prepregnancy weight.
| Idealization of large body sizes
Although past research has acknowledged the connection between overweight and obese body sizes and perceived health (Devanathan et al., 2013; Matoti-Mvalo & Puoane, 2011) , our study found that a morbidly obese silhouette was seen as healthy. None of the study participants perceived a normal weight silhouette as healthy, and one expressly stated that the morbidly obese silhouette alone could be viewed as healthy. Although some women in our study thought that too much body fat could result in poor physical health and chronic disease, our data strongly suggest that the majority of women in this context may idealize large body sizes with excess adiposity. This idealization may relate to the high prevalence of food insecurity found in our study population, because individuals may not feel that it is necessary to regulate their food intake when food is not consistently available (Mvo, Dick, & Steyn, 1999) . Women in our study indicated their perceptions relating body size to food security when they suggested that Chimwemwe had better access to food compared to Mercy, who they thought might not be able to exclusively breastfeed her child well due to a lack of food. In the context of recurrent seasonal food insecurity in Malawi, excess female adiposity may signify to others that a family is wealthy enough to purchase staple foods throughout the year, even during lean times .
Several women explained that their preference for larger sizes compared to their actual sizes was based on their pre-HIV weight status, and the fact that they did not want to be thin, which they thought would make them look like they had HIV. This suggests that the preference for overweight, obese, and morbidly obese silhouettes may be due, in part, to avoidance of HIV stigma (Devanathan et al., 2013; Matoti-Mvalo & Puoane, 2011) . However, many women also stated that they preferred to be fat for other reasons, including perceived beauty and health. Women also said that they viewed a morbidly obese silhouette as healthy because the figure looked at peace and without worries, suggesting a possible psychological benefit. Studies 
| Underweight status and perceived ability to breastfeed
The association between large body size and general health status may influence perceptions related to breastfeeding ability. Although the clear majority of women expressed that an overweight woman could exclusively breastfeed, nearly half of the women suggested that an underweight woman could not exclusively breastfeed due to inadequate breast milk and depletion of energy stores. This confirms findings reported in Malawi prior to the availability of ART in PMTCT programs (Bentley et al., 2005) and suggests that updated PMTCT guidelines have not changed overall attitudes regarding underweight status and ability to breastfeed. Notably, when women were asked to draw direct comparisons between body size and ability to breastfeed, most of them indicated that body size would not affect infant feeding practices. This perception appears to align with their own practices, which indicate that the women's actual body sizes did not influence their feeding practices. These findings suggest that women may understand objectively that underweight women who are HIV-positive can successfully breastfeed (Bradley & Vinod, 2008) and they may even apply this in practice, but they may also express underlying, subjective perceptions when asked about underweight women as individuals. It is possible that these subjective perceptions linking underweight and inadequate milk production stem from women's associations of food insecurity with inadequate milk production (Buskens et al., 2007; Webb-Girard et al., 2012) .
Health workers may play a critical role in shaping underlying beliefs about breastfeeding and body size because they are influential in guiding infant feeding practices (Flax et al., 2016) and serve as a primary source of health information (Mvo et al., 1999; Njecko et al., 2014; Pratt, Obeng-Quaidoo, Okigbo, & James, 2000) . The context of widespread seasonal food insecurity, common perceptions that larger sizes are most healthy, and stigma of HIV/AIDS should be taken into consideration when developing healthy weight interventions and programs, particularly because no current messaging exists to address how body size might influence infant feeding decisions (Mvo et al., 1999; Puoane et al., 2005) . We recommend that health workers clearly state that the recommendations to exclusively breastfeed for six months and continue breastfeed for at least two years hold true regardless of whether women are big or small (World Health Organization Regional Office for Africa, 2014). If women are underweight, health workers should additionally advise on ways to increase caloric density of meals so as to achieve optimal health for the lactating mother and breastfeeding baby. If women are overweight or obese, health workers should confront the associated long-term health implications, such as diabetes and cardiovascular disease, by helping women to reduce their risk (Hu, 2003) .
| Limitations
Our study had two main limitations. First, because only one study participant was obese and none of the participants were morbidly obese, we were not able to ascertain potential differences between these and other weight categories. We recommend further research to investigate perceptions of body size and infant feeding practices among women in large body size categories and to study the association of body size and feeding practices in a larger sample with adequate power to conduct statistical tests. Second, it is possible that women's perceptions of their current sizes compared to their actual body sizes might have been confounded by the status of their postpregnancy weight loss.
Although we collected data on the age of each participant's youngest child, and thus time since delivery, we did not collect data on prepregnancy weight. Therefore, we were unable to further investigate this possible relationship.
| CONCLUSIONS
Although many of our themes align well with those documented in previous studies, our study identified several new points for consid- 
